
line,.^^, before the period (.) insert 
abandoned-". 
IN THE CLAIMS ; 

Cancel claims -1-3, 7, ^Jt^ 12 and^T-2'6. 

Add the following additional claims: 


now 


27. An upflow/ filter including a chamber having a 
filter bed therein, said filter bed including a non-buoyant 
particulate media filter / layer ; a licjuid inlet conduit opening 


to 


id 


into said chamber i 
conduit opening 
for directing 1 
and air through t 
filter bed with 
than the minimum \ f 1^ 
disrupting only 
previous service r 


thV 


lid/izat 


\e f 1 


gion below the filter bed; an air inlet 
d chamber below said filter bed; means 
fluent through the liquid inlet conduit 
conduit into the chamber below the 
of the liquid influent being less 
n velocity of the filter layer for 
c retained in said layer during a 


Locit^ 


ile leaving some floe attached to said 
particulate media inXi^aid filter layer; and means for thereafter 
directing only liquid through the liquid inlet conduit in an 
upflow direction through the filter bed at a velocity less than 
the minimum fluidiz4tion velocity of the filter layer for 
removing disrupted fjLoc from the filter while leaving in said 
filter layer floe attached to said particulate media of said 
filter layer. 

28. The uiflow filter of claim 27 wherein said liquid 
inlet conduit and said air inlet conduit are separate conduits. 
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29. The upfldw filter of claim 28 wherein said filter 
bed further includes a static flocculation layer of particulate, 
non-buoyant material tWat is coarser than the material of said 
filter layer and is di/sposed upstream of said filter layer, in 
the direction of liquid flow through the filter bed, said 
particulate, non-buoyant material of said flocculation layer 
having particles of an effective size and uniformity coefficient 
for distributing the upward flow of influent during service runs 
and providing A velocity gradient for mixing said influent to 


promote floe/ 
floe in sai( 

said f loccpuj 
layer. 


:ulatiohl without retaining substantial portions of 
floccuiition layer. 

The/ut>flow filter of claim 29 wherein the depth of 
atipi?r lfeyerNj.s less than the depth of said filter 


31.\ 

particulate m^p 
greater tha^ 
3: 

bed includes 
the f locculati 


Th€t upfl/ow filter of claim 27 wherein the 
teriajL of /the filter layer has an effective size 
millimeter. 

flow filter of claim 29 wherein said filter 

y 

jtransitional layer of particulate material between 
m lay€ 


layer being formed 
than the particulate 
33. The 


^er and the filter layer, said flocculation 
of a particulate material which is coarser 
material of the transitional layer, 
upflow filter of claim 32 wherein the 


greater than 6.5 mi 


effective size of the particles in the flocculation layer is no 


Llimeters, and the effective size of the 
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particles in the transitional layer is approximately 2.5-3.5 
millimeters. 

upflow filter of claim 27 wherein the 
the filter layer has a specific gravity in 
effective particle size greater than 1 


34. The 
particulate media of 
excess of 2 and an 
millimeter. 

35. The 


apflow filter of claim 29 wherein the 


particulate media of^^e flocculation layer and the filter layer 
have specific gravi;tiejs greater than 2. 


36. 


/ 


The uJDflow filter of claim 35 wherein the 


influent stream 
first filter bed 



particles of the flocculation layer have an effective size 
greater than 4 myilim* 

37. Ih a^s^stem for jclarifying water having an upflow 
filter including 4 fiijst chambefr with a first filter bed therein, 
and a downflow filter including a second chamber adjacent to and 
downstream of th^ Jfirlst chamber and having a second filter bed 
therein, said firsl^ phamben: including an inlet to admit a liquid 

f filtered to pass upwardly through said 
then sequentially pass downwardly through 
said second filter bed during service runs of said system, and 
backwash means for each of said first and second chambers for 
purging accumulated soljids from the filter bed contained in each 
of the first and second 1 chambers, the improvement comprising: 

said first filter bed including a filter layer 
having solid particles with a specific gravity greater 


4 


ii 



than 2 and an 
millimeter; arp 
a liquid 


effective particle size greater than 1 


inlet conduit opening into the first 


chamber in a legion below the first filter bed; 

an air inlet conduit opening into the first 
chamber in a region below the first filter bed; 

said bac kwasfiXiyg means for purging accumulated 
solids from tlxe firsit filter bed in the first chamber 
including m/ans fpr simultaneously directing liquid 
through the liqx^d inlet conduit and air through the 
air inlet/ corduit into the first chamber below the 
first f il/tei;^cVed therein)^ with the velocity of the 

less than! the minimum fluidization 
^|pf thle filter layer, and with the air flow 
in tpe range Af approximately 1-9 Scfm/ft.2. 
rsteii of Qlaim 37 wherein the first filter 
bed in the first chamberj^includes a filter layer having solid 
particles with a spdfciflc gravity in excess of 2.5 and an 


effective particle size^ of 
39. The system 
be filtered is directed t 
both filtering through the 


at least 1.7 millimeters, 
of claim 37 wherein liquid influent to 
rough the liquid inlet conduit during 
upflow filter during service runs and 


backwashing the upflow filter. 


40. The system 
bed in the first chamber 


of claim 39 wherein the first filter 
Includes a filter layer having solid 
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particles with a specific gravity in excess of 2.5 and an 
effective particle size of at least 1.7 millimeter. 

41. The system of claim 37 wherein the means for 
directing liquid through the liquid inlet conduit into the first 
chamber directs said liquid at a velocity in the range of 
approximately 5-20 gal/Lcms per minute/ft. ^ 


42. 


The 


particles with a/ spec 
effective particle /siz 

43. Th 
be filtered is d 
both filtering through 
backwashing the upflow 


am of /claim 41 wherein the first filter 


bed in the first cumber includes a filter layer having solid 



gravity in excess of 2.5 and an 
of at least 1.7 millimeters, 
systiem of claim 41 wherein liquid influent to 
tecte<i through the liquid inlet conduit during 
the upflow filter during service runs and 
filter. 

' / In a method for clarifying water in a filter 

system wherein during a filtering mode step influent water is 
passed upwardly in a first zone through first particulate filter 
media contained therein and then sequentially is passed downward 
through a second zone through second particulate filter media 
contained therein, and during a backwash mode step liquid is 
passed upwardly through said particulate filter media in both 
said first and second zones, the improvement which comprises: 

providing said first particulate media with a 
filter layer in the form of solid particles having a 
specific gravity in excess of 2 and an effective size 
greater than 1 millimeter; and 


Pi 



during backwashing of said first zone, causing a 
combination of air and liquid to flow upwardly through 
the filter layer with the liquid flow rate being less 
than the minimum fluidization velocity of the filter 
layer and with the air flow rate being in the range of 


approximately 1-9 Scfm/ft.j^ 
^^■"^arD^. The method of claim wherein the liquid directed 


in an upflow direction during backwashing is the influent liquid 
directed through the filter layer during the filtering mode step. 

The method of claim ]^ wherein the influent liquid 
directed upwardly through the filter layer in the first zone 
during the filtering mode step is at substantially the same 
velocity as that of the influent liquid directed upwardly with 
the air through the filter layer during backwashing. 

The method of claim wherein the velocity of the 
liquid flowing upwardly through the filter layer during 
backwashing is less than 1/2 the minimum fluidization velocity of 
the filter layer. ^ 

The method of claim A// wherein the step of 
directing liquid and air upwardly through the filter layer during 
backwashing is carried out for a period of less than five (5) 
minutes. ^ 

The method of claim ^ including the step of 
providing the particulate filter layer in the form of solid 
particles having a specific gravity in excess of 2.5 and an 
effective size of at least 1.7 millimeters. 


